In 1980 and 1981, Grantham and his colleague (1, 2) reported the codon usages in a total of 161 protein genes in this journal, and in 1986, 1988 and 1989, we reported those in all available genes in the days (3) (4) (5) . Now the codon usages in 15137 genes can be analyzed using the nucleotide sequence data obtained from the GenBank Genetic Sequence Data Bank (Release 65.0, Sep., 1990). Because of the growing size of the database, it has become impossible to print the data: It is planned to distribute the electric version of the Sequence Supplement of this journal using a CD ROM, possibly beginning in 1991. This year is a transition year, and thus we will send, upon request, a magnetic tape or a hard copy listing the codon usages in 15137 genes.
To reveal the characteristics of the codon use of a wide range of organisms, as well as viruses and organella, the frequency (per one thousand) of codon use in each organism for which more than 20 genes are available was calculated by summing up numbers of codon use ( Table 1) . The number of genes summed for each organisms is given in the row designated as No. GENES, and the total codon number thus summed is given at the bottom row. Synonymous codon-choice patterns in different genes of a single unicellular organism are known to be usually similar with each other regardless of gene functions and thus with the pattern listed in Table 1 , (dialectal codon-choice pattern found for individual unicellular organisms, see ref. 6 ). However, codonchoice patterns in one higher vertebrate often differ significantly between different genes (6-9): The diverse codon-choice patterns found among genes of a single higher vertebrate have been pointed out in connection with the evident diversity in the G+C% at the codon third position among the genes (6-9). It should be stressed that the characteristic pattern for the mammals listed in Table 1 is obtained only after summing up the genes with varying functions (3, 4) . When codon usages of approximately 10 or more genes with varying functions were summed up for each mammal, they usually resulted in a very similar pattern and thus in the pattern listed in Table 1 , regardless of differences in the genes used for the summation (3, 4) . The 
METHODS
In selecting protein coding sequences we relied on the FEATURES tables of the GenBank, and only complete genes, starting with an initiation codon and ending with one of stop codons, were used in the analysis (see ref. 3 for details). In the GenBank, a group of consecutive genes whose entire region had been sequenced were registered under one LOCUS name. To distinguish the different genes belonging to a single LOCUS, symbol # followed by a number is added after the LOCUS name in our database; the numbers represent the order of the peptides registered in the FEATURES of the GenBank. When introns of a gene have not been completely sequenced, some of its exons are registered in separate entries (LOCUS) in the GenBank. These exons belonging to the same gene but having different LOCUS names were combined, and the LOCUS name of the last exon followed by symbol * was given to the gene thus combined (3, 4) . The order of the codons in the table is the same as the previous compilation(I -5), and the correspondence of amino acids and codons is followed from the universal codon table. Ici l p , -. 
